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OBSERVATIONS OF INTENSITY VARIATIONS 

OF [Ol] 5577 AND NaD EDIISSIONS * 
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s e r  i y a  geo f i z i c  he skaya , 
No. 4, pp. 604 - 614, 
Izd-vo "NAUKA", 1964. 

by V. M. Morozov 

Considered i n  this paper a r e  t h e  l a t e s t  experi inental  d a t a  

on t h e  s p e c t r a l  coiiiposition of t h e  n i g h t  sky a i rg low emission i n  
a cont inuous spectrum and the s e v e r a l  sou rces  of e r r o r s  i n  photo- 

e l e c t r i c  obse rva t ions  o f  emissions C013 5577 and NaD i n t e n s i t y  var ia -  
t i o n s .  It i s  shown t h a t  the  e r r o r s  that may be l i n k e d  wi th  t h e  incon- 

s t ancy  of emiss ion ' s  s p e c t r a l  composition i n  a cont inuous spectrum, 

e x e r t  no s i g n i f i c a n t  e f f e c t  on t h e  v a r i a t i o n s  of  emissions1 [01]5577 
and 5893 A NaD i n t e n s i t i e s  r e g i s t e r e d  du r ing  p h o t o e l e c t r i c  observa- 

t i o n s .  * * *  * * 
1. - The L t e n s i t y  of n i g h t  sky emission i n  a cont inuous spec- 

trum v a r i e s  w i th in  broad limits [ l -31.  These v a r i a t i o n s  are u s u a l l y  
a s c r i b e d  t o  t h e  r a d i a t i o n  occurr ing  i n  t h e  high l a y e r e  of t h e  E a r t h I s  
atmosphere. According t o  observa t ions  nea r  Zvenigorod ((PN = ,73"4:3'; AE = 3G"W')  

dur ing  t h e  I G Y  and the  I G C ,  t h e  i n t e n s i t y  of t he  n i g h t  sky emission 

i n  t h e  pole  r eg ion  v a r i e d  a t  5280 A 

0.9% r a y l e i g h s  A ' l  t o  t h e  maximum of 4.6 r a y l e i g h s  A". Thus, t h e  

aggrega te  i n t e i i ~ i t y  of t h e  cont inuous emissions exceected by 3 -15 
t i m e s  t h e  s t e l l a r  background i n t e n c i t y  i n  t h e  p o l a r  reg ion ,  and 
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2 .  

constituted in the visible region of the spectrum (4300- 6300 L?) from 
about 200 to 9000 rayleighs. The intensity of the E0115577 emission 
during that time period varied within the limits from 50 to 670 rayl. 
and the emission NaD intensity -from 16 to 300 rayleighs (in band). 

When investigating spectrographically the distribution of 
intensities in a continuous spectrum of night sky emission, certain 
difficulties arise in connection with the necessity of separating 
the emission in bands with an insufficiently resolved structure, and 
of taking into account of the presence of absorption lines of stellar 
background, In connection with that the processing method, based on 
the utilization of continuum variation with the, deserves attention. 
Comparing the photoelectric measurements of night sky glow near 5700 A 
where the emission in OH bands (6 .0)  is quite small, with measurements 
in other portions of the spectrum, one may determine directly the spec- 
tral composition by the variable emission component in the continuous 
spectrum, provided the complementary emissions (in lints and even in 
the continuous spectrum) do not correlate with the basic variable 
emission component in the continuous spsectrum. T h i s  statistical method 
of analysis was utilized in the works C2 - 53. 

0 

According to measurements at t w o  points of the sky, it is pos- 
sible to exclude the intensity of the terrestrial component f rom the 
total intensity of night sky glow. Observations near Zvenigorod were 
conducted in the pole and zenith, i. e .at a distance of about 3 4 O  from 
the pole. kcording to these measurements the variations SA of the extra 
terrestiral component of the night sky glow, depending on stellar time 
coult! be separated in the zenith relative to extraterrestrial (constant) 
co:qonent in the pole in'various portions of the spectrum, and to deter- 
mine the spectral col!?position of these relative variations of the extra- 
terrestrial conponent in the zenith <h) 
Compiled in Table 1 are tnc final r e s u l t s  of determination of spectral 
composition of extra-terrestrial co:.poncnt's relative variations in the 

in each separate case. 
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Photoelectr. 
Ashkhabad 

zenith (SA) 
The questions linked with the separation of the extraterrestrial compo- 
nent, will be examined at further length,* 

according to the results of Zvenigorod observations in 1959. 
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The results of determination of the mean spectral composition of 
the aggregate, extra-terrestrial and terrestrial emissions in a continuous 
spectrum, obtained by various authors and different methods only quite 
recently, are compiled in the above Table 1. The emission of a class-G2 
star in continuous spectrum was taken as a unit in all parts of the spectrum. 
and expressed in quanta; besides, all data are combined near A =  5300 H. 

The spectral comFosition of t h e  aggregate night sky emission in a 
continuous spectrum is rather c l o s e  to intensity distribution in the con- 
tinuous emission of a c l a s s 4 2  star, and we shall conditiona1.ly call it 

* V. M. Morozov.- 0 nekotorykh asobennostyakh vnezemnoy i z e b o y  sosta- - -  

vlyayushchikh svecheniya nochnogo neba. - Geomagnetizm i Aeronomiya, 4, No. 3,  
[in print1 1964 



s p e c t r a l  d i s t r i b u t i o n  of type G 2  i n t e n s i t i e s .  An analogus conclus ion  can 
be de r ived  on the  s p e c t r a l  composition of t e r r e s t r i a l  snd e x t r a t e r r e s t r i a l  

c o q o n e n t s  by p h o t o e l e c t r i c  obse rva t ions  i n  Zvenigorod. I n  t h e  case  of 
t h e  e x t r a t e r r e s t r i a l  component, a s u b s t a n t i a l  d e f l e c t i o n  i s  observed only  

n e a r  4280 1 i n  [Ill. This  d e f l e c t i o n  from the  s p e c t r a l  d i s t r i b u t i o n  of 
t h e  type G2 is  l i n k e d  wi th  the  presence of one maximum i n  t h e  atmosphere 
emission and of  another  one i n  t h e  e x t r a t e r r e s t r i a l  emission. Both m a x i m a  
are i n  the  5300 t o  6000 f spectrum reyion .  Barb ier  and Glaume [2] have 
e s t a b l i s h e d ,  t o  the  con t r a ry ,  t h e  presence of a c e r t a i n  small and smooth 

lower ing  of  atmosphere emission i n t e n s i t y  i n  a cont inuous spectrum of  , 

t h e  r eg ion  wi th  >53OO A, by comparisoi-. wi th  t h e  type G2 i n t e n s i t y  d i s -  
t r i b u t i o n ,  

0 

2.- Usual ly ,  when observing t h e  i n t e n s i t i e s  of d i s c r e t e  emission 

near  by p h o t o e l e c t r i c  metnods, t h e  account ing  of t h e  i n t e n s i t y  o f  

t h e  v a r i a b l e  background i s  made by measurements nea r  5300 A (xi 3(r5300 
i n  t h e  assumption t h a t  the  i n t e n s i t y  d i s t r i b L t i o n  i n  the  background 
spectrum i s  cons tan t  and co inc ides  with the  s p e c t r a l  d i s t r i b u t i o n  of  

type G 2  i n t e n s i t i e s .  I f  the  admit ted i n t e n s i t y  d i s t r i b u t i o n  i n  t h e  back- 

ground spectrum is sys t ema t i ca l ly  and d i s t i n c t l y  d i f f e r e n t  from the  r e a l  

one, t h i s  must l e a d  t o  the  appewance of a c o r r e l a t i o n  between t h e  d i s c r e t e  

emiss ion ,  computed t h a t  way, and  t h e  background, even i n  t h e  case6 when 

t h e  l i n k  between t h e  r e a l  d i s c r e t e  emission and the  background i s  absen t ,  

and t o  t h e  appearance of  f i c t i t i o u s  v a r i a t i o n s  of d i s c r e t e  emission, when 

i n  r e a l i t y  i t  remains constant .  According t o  
admit f o r  t h e  s t e l l a r  background r a t i o  *the type -G2 d i s t r i b u t i o n ,  i n  o r d e r  
tLat t h e  i n t e n s i t > -  v a r i a t i o n s  of t h e  s t e l l a r  background (measured a t  53008)  
l e a d  t o  t h e  appearance of f i c t i t i o u s  seasona l  and d a i l y  v a r i a t i o n s  of t h e  

[Ol) 5577 emission byampkitude and time of maxima appearance ,s imi la r  t o  
those  which are obta ined  by p h o t o e l e c t r i c  measurements a t  v a r i o u s  s t a t i o n s .  

I n  essence,  t h e  Trutbe dedi!-ctions mean t h a t  i n  p r a c t i c e ,  n e a r l y  a l l  t h e  

r e s u l t s  of p h o t o e l e c t r i c  obse rva t ions  of  the  n i g h t  sky glow wi th  t h e  s t a n -  
dard  i n t e r f e r o m e t e r  f i l t e r s  (whose volume h a s  p a r t i c u l a r l y  s i g n i f i c a n t l y  
i n c r e a s e d  du r ing  IGY and 1GC)cannot be cons idered  r e l i a b l e .  

xi 

[ 1 2 ] , i t  i s  s u f f i c i e n t  t o  



3. - L e t  u s  e7:anine t h e  r e s u l t s  of pliotoelec Lric  measurernents 

o f  n i g h t  sky glow i n  Zvenigorod f o r  t he  per iod  from 7 August1957 t o  
7 November 1959. The photometer 's  absol-ute c a l i b r a t i o n  and i t s  preserva-  

t i o n  a r e  desc r ibed  i n  [13 - 151. \!e s h a l l  p o i r t  o u t  on ly  t h a t  t h e  equi-  

v a l e n t  width of f i l t r a t i o n  A i  near  A?. 3280, 42S0, 5377, 5710, 35W.ft is  r e s 2 e c t -  

i v e l y  130, 146, 176, !:;<. 123A. as t h e  average of two measurements. Let u s  
d i r e c t l y  denote the  me:,sureir i n t e n s i t i e s  near  

expressed i n  r a y l e i g h s ,  r e s p e c t i v e l y  by x, y, z, u, u. 

I.),, 5280, 4280, 5577, 5716, 5890 A, 

Contrary t o  the  analogous d a t a  of  [ 5 ] ,  we s h a l l  account on ly  f o r  
a l l  t h e  simultaneous masurer ients  i n  t h e  z e n i t h  and a t  t h e  pole  ( a t  t h e  

beginning of every hour) ,  conducted du r ing  t h e  n i g h t s ,  when accord ing  t o  
v i s u a l  and spec t rographic  observa t ions ,  aurorae  were absent .  The i n t e n s i -  
t i e s  y, 2, u ,  .\I , a:: func t ions  of t he  i n t e n s i t y  x ,  expressed i n  r a g l e i g h s ,  

s e p a r a t e l y  f o r  autumn-winter and si-Iring pe r iods  of observa t ion ,  a r e  p l o t -  
t e d  i n  Fig. 1, 2 f o r  riJasurcrnents a t  t he  z e n i t h ,  h i d  i n  Fig.  3 ,  4 f o r  mea- 

s u r e n e n t s  a t  t h e  Dole (re;;ectively F i g . l ,  3, I and Fig. 2,4, 11). The 

r e g r e s s i o n  l i n e s  J = pyrz + qYxr z = p z x z  + qzx, 

are i n  dashes and t h e  s o l i d  l i n e s  respond t o  the  cond i t ions  q = O  and 

- - 
11 = pUAx -t qux, 5 = pU& + ( Iux ,  

hi% =S, PZX E f, pux = 1, pvz = 111, where t h e  C o e f f i c i e n t s  s9 f, 1, m are found 

i n  the  assumption t h a t  t he  d i s t r i b u t i o n  :if i n t e n s i t i e s  i n  t h e  cont inuous 

emission s p e c t r a  of n i g h t  sky  glow of  c l a s s  G 2  star coincide.  

Data, r e l a t e d  t o  autuan-wicter obse rva t ions  a t  z e n i t h  and a t  the  

po le ,  are r e s y c t i v e l y  included i n  t h e  l i n e s  I Zeni th  and I Pole of 
Table 2,  and those  r e l a t e d  t o  s p r i n g  obzerva t ions  a t  t h e  z e n i t h  and the  

p o l e - i n  t h e  l i n e s  I1 Zenith and I1 Pole.  The va lues  of t he  cor re-  
l a t i o n s  f a c t o r s  y , z , u ,  V with x, and of r e g r e s s i o n  c o e f f i c i e n t s  

pr::, p z x ,  p u x .  I;*.,-. a r e  inc luded  i n  Table 2. The d e f l e c t i o n s  of t hese  r eg res s -  
i o n  c o e f f i c i e n t s  from t h e  C I  r responding coe f i ' i c i en t s  s, f ,  1 , m  (wi th  

t h e i r  mean va lues  i n  the las t  l i n e )  a r e  a l s o  i n  Table 2 ,  t oge the r  wi th  
t h e  mean va lues  of  i n t e n s i t i e s  T ,  ?, E, 5, t he  s t anda rd  d e f l e c t i o n s  y, z, 
u, v r e l a t i v e  t o  thc corrcspont~-.ing r e p e s 8 - : i o n  l i n e s  Syr, S,,, Sux, Sox, 

t h e  r a t i o  of  t he  l a t t e r  t o  the  corresponding mean va lues  of i n t e n s i t i e s  

s,, I y', s * x  I z, s u s  I iz, s,, I i7 and the  c o e f f i c i e n t s  q u x ,  qzx, qux, 4vx.  
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Groups 

I Zeni th  
I Pole  
I1 Zenith 
I1 Pole 

The mean Zvenigorod d a t a  ( a )  and (b )  on the  s p e c t r a l  composi- 

t i o n  of t e r r e s t r i a l  emission i n  a cont inuous spectrum ( s e e  Table 1 )  
a r e  fotlnd : a) by four  va lues  of p 

YX 
b rough tou t  i n  Table 1 i n  E51 and b)  by f o u r  va lues  of p ( o r  r e s p e c t -  

i v e l y  pux, pvx>, brought i n  Table 2 of the  c u r r e n t  paper*. 

( o r  r e s p e c t i v e l y  pux , pvx ) , 
gx 

- 
Observat  ._ 

n r u x i ~ r , , x  P y x + a p G s  Pyx- 6 I penen ~9 1 peaen S'JX* ' ~ 5  "** , penen rbjkf jb  
I 

152 i 0,894f0,016 O1868f0,036 0,048 231 15 0,064 25 
152 0,832&0,025 0,670+0,036 -0,150 188 16 0,083 54 
121 0,920&0,014 0,76130,030 -0,059 195 16 0,082 43 
121 0,93lfo,Ol2 0,775&{1,0& -0,04.> 198 16 I 0,080 33 

-0,05 . ! 

T A B L E  2 

0,805&0,029 
0,789&0,031 

0,960&0,007 
0,96OfO,007 

Observ. I Number of1 Emission J and x 

1,051fOI063 0,01:11 309 26 0,0851 60 
1,08If0,069 0,041 284 30 0,lO f 68 

1,075*0,029 0,035 256 
1,039*0,028 -9,001 240 

0,02 

0,17 359 60 0,17 
0,09 345 69 0,20 

-0,051 282 35 0,12 
0,152 306 44 0,14 1 0909 I 

93 : 
137 
102 
73 

The Zvenigorod d a t a  a r e  i n  a l l  cases  r e l a t e d  t o  t h e  emission r e g i s t e r -  
ed from t h e  s e a  l e v e l  (ground), i . e .  emission having passed t h e  lower 
atmosphere l a y e r .  For t he  e f f e c t  of l i g h t  s c a t t e r i n g  i n  t h e  r e a l  atmo- 
sphere  on t he  observed luminance of n i g h t  sky  glow, see r e f .  C16J. 
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4.- Conclusions 

a) - The g r e a t  d e f l e c t i o n s  pzx from f (Table 21, exceeding t h e  

s t anda rd  e r r o r s  “pZx i n  the  determinat ion O A  z z g r e s s i o n  c o e f f i c i e n t s  

by about one orde r ,  correspond t o  the  e a r l i e r  considered case8 of  appea- 
rance  of emission E011 5577 c o c r e l a t i o n  w i t h  t h a t  i n  the  continuous spec- 

trum. I n  some o t h e r  cases  the deI”1ection type G 2  i n t e n s i t y  d i s t r i b u t i o n  

Y 

I J 
2 

Fig. 1 

(Table 2) a l s o  exceed the  corresponding s m a l l  s t anda rd  e r r o r s  

determinat ion of r eg res s ion  p c o e f f i c i e n t s ,  bu t  then  they  remain r e l a t i -  
vely  ~ m a i i  ( f o r  example, f o r  autumn-winter Observat ion per iods ,  

6 i n  the  P 



8. 

-0.036.In connection with that it should PXy- I pole,  . pyx -s =--0.150, 
be noted that there are other errors, difficult to account for. Possible 
are errors linked with data nonuniformity. For instance, the difference 

- 6 ,  found according to 121 and 135 measuremente during epring 
. .  . 

Y 
I 

'300 - 

.z 
36'0 - 

Fig. 2 

(I1 Pole), is respectively equal to - 0.045 (Table 2) and -0.109 
[Table 1 in C51 1, = 0.028; and in the 
second case 
i n g  from the presence of some degree of correlation between the additional 
emissions with the continuum and of the former among themselvee, and 

while in the f irst  case 6 
PYX 

6pyx ~0.015. Besides, possible also a r e  deflections result- 
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0 

i n  p a r t i c u l a r  the  emission 's  o ~ ( 6 . 0 )  c o r r e l a t i o n  a t  5273 A with 

OH(8.2) a t  5886 A ) ,  and also from t h e  presence of e r r o r s  of e l e c t r o -  
photometer absolu te  ca l ib ra t ion .  . 

, z  Y 

300 - 

I 

900 - 

' 2  

200 . 400 600 800 I Y 

Fig.  3 

According t o  data brought pu t  i n  [ 5 ]  
n igh t  sky glow i n t e n s i t y  W near 6300 1 on t h e  i n t e n s i t y  x a t  5280 
t h e  r e g r e s s i o n  c o e f f i c i e n t s  pWx a r e  s i g n i f i c a n t l y  d e f l e c t e d  from 
t h e  value corresponding t o  type G2 i n t e n s i t y  d i s t r i b u t i o n .  

f o r  the  dependence of 



10. 

However, t a k i n g  i n t o  account t he  low p r e c i s i o n  of the  measurement in 
t h e  reg ion  A =  6300 1, a s a t i s f a c t o r y  coincidence of the  lower l i m i t  

of po in t  s c a t t e r i n g  w i t h  the l i n e  corresponding t o  type G2 i n t e n s i t y  
d i s t r i b u t i o n  can be noted. 

Fig. 4 

Taking i n t o  account the above-indicated all s o r t s  of e r r o r e ,  

t h e  observed d e f l e c t i o n s  of s epa ra t e  and mean value8 of pgx, ptutcpm 
from the  c o e f f i c i e n t s  s9 4, m (Table 2) ,  corresponding t o  type (32- 

i n t e n s i t y  d i s t r i b u t i o n  can be oonsidered s u f f i c i e n t l y  small, i. e. 



i t  may be e s t ima ted  t h a t  they a re  wi th in  t h e  bounds of method’s aggre- 

gate e r r o r s .  As t o  t he  cause of experimental  po in t  s c a t t e r i n g  r e l a t i v e  
t o  sepa ra t e  measurements, t h i s  ques t ion  w i l l  be considered below. 

I n  the  whole, spec t rographic  and t h e  Zvenigorod p h o t o e l e c t r i c  
mean data (Table 1) on the  s p e c t r a l  composition of n i g h t  sky emission 

i n  the  continuous spectrum form a system of data, s a t i s f a c t o r i l y  ag ree ing  

w i t h  one another .  

b )  Evident ly ,  va r ious  i n t e r f e r e n c e s  can mani fes t  themselves on 
d 

t h e  q u a n t i t i e s  r, S ,  S/ I i n  Table 2,  and not  on ly  the  v a r i a t i o n s  of 
. complementary emissions,  such as [01]557.7, IJaD and o thers .  These i n t e r -  

f e rences  may stem from poss ib l e  v a r i a t i o n s o f  the  t e r r e s t r i a l  emission 

component (s s p e c t r a l  composition i n  t h e  continuous spectrum, and from 
t h e  v a r i a t i o n s  of the  s p e c t r a l  cornposition of t he  e x t r a t e r r e s t r i a l  e m i s -  

s i o n  component i n  the  continuous spectrum o r  of i ts  i n t e n s i t y  (in Zenith) .  

T h i s  appli .cs f o r  a s p e c t r a l  composition d i s t i n c t l y  d i f f e r e n t  from t h a t  of  

class-G2 stars. They may a l s o  be connected wi th  the  measurement e r r o r  of 

x,  u ,  ~ , U , V  i n t e n s i t i e s ,  wi th  the e r r o r ,  condi t ioned  by nonsilmultanei’ty 
of measurements wi th  var ious  f i l t e r s ,  w i t h  t h a t  r e s u l t i n g  by nonpreserva- 

t i o n  of a b s o l u t e  c a l i b r a t i o n  and, f i n a l l y  wi th  the  v a r i a t i o n s  of w e a k  
d i s c r e t e  emissions nea r  5280 1. 

The i n t e n s i t y  of n igh t  sky glow i n  t h e  z e n i t h  near  5280 1 w a s  

measured twice a t  the  beginning of each hour:  a t  the  beginning and at  
the  end of a s e r i e s  of measurements with 6 d i f f e r e n t  f i l t e r s ,  l a s t i n g  
about  2 minutes. From the  comparison of t hese  measurements one may judge 

t h a t  t he  p ropor t ion  of t h e  types ( 3 )  and (4) i n  S i s  s m a l l ,  whenas type 
( 5 )  and type-(6) e r r o r s  ( t h e  l a t t e r  i n  tl-e first approximation) can a l s o  

be neglec ted ,  s i n c e  the  e r r o r  ( 5 )  induces mainly an a d d i t i o n a l  po in t  

s c a t t e r i n g  a long  t h e  r eg res s ion  l i n e .  
Following Tru t t s e  c11, 121, t he  type-(2) e r r o r s  may cond i t ion  the  

q u a n t i t y  S i n  i t s  e n t i r e t y ,  o r  t o  a s u b s t a n t i a l  ex ten t .  However, t h i s  

conclusion is  not  cor robora ted  by t h e  r e s u l t s  of  obse rva t ions  i n  Zvenigorod. 
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Comparing the  c o r r e l a t i o n  f a c t o r s  r ,  brought ou t  i n  Table 2 ,  with t h e  
s t a n d a r d  d e f l e c t i o n s  of the  e s t ima tes  o f  S, S/?, obta ined  through n e a r l y  

s imultaneous measurements a t  the  pole  (wi th  conbtant  i n t e n s i t y  of  t h e  

s t e l l a r  component) and at the  z e n i t h  ( with  v a r i a b l e  i n t e n s i t y  of  t h e  

s t e l l a r  component), i t  i s  poss ib l e  t o  a s c e r t a i n  t h a t  t he  v a l u e s  of  r 
f o r  t he  z e n i t h  and the  pole ,  t a k i n g  i n t o  account the  p r e c i s i o n  of  t h e i r  
de te rmina t ion ,  p r a c t i c a l l y  co inc ide  i n  a l l  t h e  e i g h t  cases .  An analogous 
conclus ion  can be der ived  r e l a t i v e  t o  q u a n t i t i e s  S, S/ i, Consequently, 
t h e  type ( 2 )  e r r o r s  do not  manifest  t h e m e l v e s  s i g n i f i c a n t l y  i n  t h e  
r e s u l t s  of observa t ion  a t  zeni th .  

I n  case  of W coincidence with x,  as was shown i n  [3, 41 ( s e e  also 
t h e  d i scuss ions  a long  this quest ion i n  [lo, 18, 191, i nvo lv ing  t h e  d a t a  
from simultaneous s p e c t r o g r x j h i c  i n v e s t i g a t i o n s ,  t h e  main r o l e  i n  t h e  
formation of a s t a n d a r d  d e f l e c t i o n  i l l  t h e  e s t ima te  of  S m i s  p layed  by 

t h e  v a r i a t i o n s  of  complementary emiss ions  near  5893 i, and n o t  by the  

types  ( 1 , 2 )  
pendent means, provided the  s tandard  d e f l e c t i o n s  i n  t h e  e s t i m a t e s  8 

Sux a r e  u t i l i z e d  as es t ima te  of t he  upper l e v e l  of  t he  s t anda rd  d e f l e c t -  
i o n ,  condi t ioned  by the  poss ib le  a l l  (1- 6) types  of  i n t e r f e r e n c e s  i n  the  

v i s i b l e  r eg ion  of  t h e  spectrum 

An analogous conclusion can be der ived  on the  n a t u r e  of  S,,, 

Syx, Su, w i t h  S,. A t  t h e  same tilne, when determining t h e  v a r i a t i o n s  of 

t h e  i n t e n s i t y  of t he  COll5577 emission,  the  aggrega te  e f f e c t  of a l l  t h e  
(1-6)- types of i n t e r f e r e n c e s  r e s u l t s  s m a l l e r  than a t  de te rmina t ion  of  t h e  
v a r i a t i o n s  of NaD emissions.  

e r r o r s .  T h i s  conclusion can be simply co r robora t ed  by inde-  

YX' 

and comparing them wi th  the  q u a n t i t y  S\Kc. 

comparing 

We s h a l l  cons ider  as an example t h e  cases  with most unfavorable  

r a t i o s  of  Sm o r  S,, t o  Sux. In t roduc ing  i n t o  the  va lue  S, = 60 (I z e n i t h )  

t h e  c o r r e c t i o n  f o r  Su,=26 ( s e e  Table  2) t a k i n g  i n t o  account  t he  d i f f e -  
r ence  i n  va lues  Ai near  5710 and 5893 A (where & i s  t h e  equ iva len t  

wid th  of photometer 's  pass  band),  we o b t a i n  t h a t  the  c o r r e c t e d  va lue  

is SW f(60)Z - (0,92.26)2 = 55. S i m i l a r l y ,  i n t r o d u c i n g  i n t o  t h e  va lue  
Sax= 61 (I1 Pole)  t h e  c o r r e c t i o n  f o r  Su, = 16,  account be ing  taken  of 
t he  d i f f e r e n c e  of  hA nea r  5710 and 5570 i, we have: 

-- - -- 
Srr - 7'(61+ - (l';t;l 16)2 = 57. 
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0 )  It may be shown t h a t  t h e  value of the  c o e f f i c i e n t s  qu, 

i s  only  p a r t l y  a f f e c t e d  by the i n t e r f e r e n c e s  c r e a t e d  by t h e  [01]5577 
and NaD emissions a t  measurements near  5710 A ;  at t h e  same time, t h e  

r e s i d u a l  i n t e n s i t y  a f t e r  t h e  i n t r o d u c t i o n  of the  r e s p e c t i v e  c o r r e c t i o n s ,  
c o n s t i t u t e s  a s i g n i f i c a n t  f r a c t i o n  of t he  i n i t i a l  va lues  of  
Consequently, n e a r  5710 A as w e l l  as nea r  4280 A ,  complementary emiss ions  

a r e  p r e s e n t  i n  t h e  continuous spectrum wi th  i n t e n s i t y  d i s t r i b u t i o n  c l o s e  

t o  t h a t  of type-G2, bes ides  the main emissions.  . 

qux.  

d)  Standard d e f l e c t i o n s  y r e l a t i v e  t o  t h e  r e g r e s s i o n  l i n e  y 

a long  x and t h e  s t anda rd  d e f l e c t i o n s  of u r e l a t i v e  t o  the  r e g r e s s i o n  
l i n e  of u a long  x c o n s t i t u t e  6 - 10% (Tal le  2). Let  us make more pre- 
c i s e  the  r o l e  of  v a r i a t i o n s  of complementary emissions and of  the non- 
constancy of  t he  s p e c t r a l  composition of t h e  t e r r e s t r i a l  r a d i a t i o n  i n  
t h e  cont icuous spectrum. Note t h a t  i n  F i g . 1 - 4  t h e  s u r f a c e s  of p o i n t  

s c a t t e r ,  r e p r e s e n t i n g  t h e  dependence of  u on x o r  of  y on x, are 
s h i f t e d  r e l a t i v e  t o  coord ina te  o r i g i n  a long  t h e  axes  u o r  y i n  such 

a way, t h a t  t he  lower l i m i t s  of t he  s c a t t e r i n g  p r a c t i c a l l y  co inc ide  wi th  

t h e  s o l i d  l i n e s  pas s ing  through the  o r i g i n  of coord ina te s  and oorrespond 
t o  t h e  f a c t o r s  and a. It is s t r i k i n g ,  t h a t  t h i s  coincidence is  p r a c t i -  

c a l l y  preserved  f o r  s u b s t a n t i a l  (about  twofold) v a r i a t i o n s  of t he  quan t i -  

t y  S,, This  may s u r e l y  be exJ) la ined by t h e  f a c t ,  that the  aggrega te  
d i s t a n c e  of p o i n t s  on account of v a r i a t i o n s  of complementary emiss ions  

and of incons tancy  of  the  s p e c t r a l  conpos i t i on  of t e r r e s t r i a l  background, 
g i v e s  a q u a n t i t y ,  cori*esponding t o  the  mean i n t e n s i t y  of complementary 

emiss ions  i n  y o r  u, and a t  the  same kime, when u matches x, t h i s  

compensation i s  n o t  d i s r u p t e d  by S v a r i a t i o n  by about a f a c t o r  of 2. 
However, t h e  s imultaneous presence of  such a compensation i n  v a r i o u s  
p a r t s  of t h e  spectrum and s o  much the  more, its n r e s e r v a t i o n ,  i s  l i t t l e  

probable .  Na tu ra l ly ,  the explana t ion  c o n s i s t s  i n  t h a t  S 
a r e  mainly condi t ioned  by t h e  v a r i a t i o n s  of  complementray emissions,  and 

t h e  i n t e n i s l f y  v a r i a t i o n s  of t h e  l a t t e r  are a t t ended  by corresponding v a r i -  
a t i o n s  of Swc (SF). 

ux 

and Syx WL 
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5 . - I n  o rde r  t o  exp la in  t h e  occurrence of nightglow i n  the  c o n t i -  

nuous spectrum and t h e  emission NaD, t he  fo l lowing  r e a c t i o n s  have been 

proposed : 
NO + O - SO2 + hit. 

NaO' + 0 -. )!a* + 02. 
(1) 
(2) 

However, as a r e s u l t  of r e a c t i o n  (11, emission occur s  mainly w i t h i n  
8 

t h e  5500 - 6500 i range ,  with a maximum near  6000 A. Inasmuch as oxygen 
atoms p a r t i c i p a t e  i n  r e a c t i o n s  (1) and (21, some degree of  c o r r e l a t i o n  

must be observed between the  emission i n t e n s i t i e s  i n  t h e  cont inuous spec-  
trum and of NaD. According t o  the data obta ined ,  t h e  i n t e n s i t y  maximum in 
t h e  continuous spectrum nea r  6000 1 is no t  observed and the  emission i n  

the  cont inuocs spectrum does not  c o r r e l a t e  w i t h  t h a t  of N a D  [3]. 

It w a s  e s t a b l i s h e d  l a t e l y ,  t h a t  t h e r e  e x i s t s  a dus t  "shel l t1  around 

t h e  Ear th ,  and some cases  of s u b s t a n t i a l  i n c r e a s e  i n  t h e  i n t e n s i t y  of cosmic 

p a r t i c l e  f l u x  were r e g i s t e r e d  [20]. However, i n  o r d e r  t o  co r robora t e  t h e  
o l d  hypothes is  on the p o s s i b l e  r o l e  of s c a t t e r e d  s o l a r  l i g h t ,  a d d i t i o n a l  

d a t a  a r e  necessary.  On t h e  o the r  hand, i t  should be noted t h a t  t he  c lose-  
n e m  t o  type-G2 i n t e n s i t y  d i s t r i b u t i o n  might s i g n i f y  simply the  presence 

o f  s m a l l  dependence of  emission i n t e n s i t y  i n  the  cont inuous spectrum on the  

wavelength A. 
I n  conclusion,  t he  author  expres ses  h i s  thanks t o  A.A.Kuznetsova 

f o r  he r  h e l p  i n  c o m p t a t i o n s .  
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